Arytenoid subluxation is a poorly recognized event which may follow instrumentation of the aerodigestive tract or external neck trauma and may lead to persistent hoarseness, dysphonia or stridor if treatment is delayed. Given that the commonest aetiologic factor is intubation trauma 1 , it becomes imperative for the anaesthetist to have a good understanding of its underlying causative mechanisms in the hope of instituting preventive measures whenever possible. We report a case of arytenoid subluxation in a patient who underwent anaesthesia for an open heart procedure. The aetiology, early diagnosis and prevention of the condition are discussed.
CASE HISTORY
A 55-year-old, 60-kg male teacher with hypercholesterolaemia and coronary artery disease was admitted to our hospital for elective coronary artery surgery. He had no previous medical or surgical illness. Physical examination and airway evaluation was unremarkable. Following preoxygenation, anaesthesia was induced intravenously with fentanyl 2000 µg, midazolam 1.5 mg and pancuronium 7 mg. A 9 mm high-volume, low-pressure cuffed endotracheal tube (PVC, Mallinckrodt) was inserted orally without the use of stylet under direct vision. This was followed by insertion of a nasogastric tube and an oesophageal temperature probe aided by use of Magill's forceps, again without difficulty. Anaesthesia was maintained with isoflurane, morphine infusion, pancuronium and oxygen/air mixture. Upon completion of uneventful surgery, the patient was transferred to the intensive care unit while still intubated and kept sedated with a continuous IV infusion of morphine till the following morning. The patient was then extubated after com-plete deflation of the endotracheal tube cuff. A routine postoperative visit was made on day 5 following surgery when the patient was noted to speak in a hoarse whisper. On further questioning, it was found that the patient first had a hoarse voice immediately after extubation. This was associated with a sore throat which subsided after two days. There were no other symptoms such as dysphagia, aspiration or stridor. Ear, Nose and Throat consultation was obtained and indirect layngoscopy showed oedema over the right arytenoid, interarytenoid asymmetry with poor mobility and bowing of the right vocal cord. A direct laryngoscopy under general anaesthesia on the tenth postoperative day confirmed the diagnosis of subluxation of the right arytenoid in the anteromedial direction.
Although closed reduction attempts were difficult, significant improvement of voice quality was achieved the following day. Voice therapy was instituted and a follow-up examination one week later showed further improvement with satisfactory vocal cord mobility on indirect layngoscopy. Two months later, a phone interview indicated complete voice recovery and that the patient was able to return to his usual profession as a teacher.
DISCUSSION
This is the first case of arytenoid subluxation to be documented in our hospital, which has averaged 1100 intubations including 550 for open heart procedures annually over a ten-year period. This is not surprising considering that to date only 62 cases of arytenoid cartilage displacement have been described in world literature, while a prospective study 2 of complications following 1000 short-term intubations suggested an incidence of 1:1000 2 . However it is widely believed that the actual incidence is higher than these numbers reflect, mainly due to misdiagnosis by physicians unfamiliar with this condition. This is compounded by the fact that symptoms of sore throat and dysphonia following intubation, although transient, are common (ranging from 12 to 58% 3 ). Also, the condition may be easily mistaken for recurrent laryngeal nerve paresis, laryngeal oedema or laryngeal spasm 4, 5 .
Our case is unique from other described cases in that there was multiple instrumentation of the airway and oesophagus. This may have important implications as patients undergoing open heart procedures, in addition to endotracheal intubation, frequently require a nasogastric tube, oesophageal temperature probe and increasingly, transoesophageal echocardiographic monitoring. As a result the working space in the oropharynx may be reduced to the extent that adequate visualization of the larynx including the arytenoids is compromised and such patients may be at risk of arytenoid displacement injury. Our patient sustained a right arytenoid displacement anteromedially and this led us to suggest that forces applied directly to the arytenoid in a posterior-to-anterior direction from either the laryngoscope blade, endotracheal tube tip or the Magill's forceps might have been responsible 1,6 . In the same vein, although not applied to our patient, a misdirected stylet or a stiff nasogastric tube inserted blindly, while attempting to lift up the thyroid cartilage (using hand grip applied externally on the neck) away from the pharynx in the hope of facilitating the nasogastric tube insertion, may contribute to this injury. This latter mechanism may seem remote but the additional tension applied to the cricoarytenoid joint via the anteriorly tensed thyroarytenoid muscle in this manoeuvre has the potential of adding stress to this joint 7 . Hence in the prevention of anterior subluxation, it would seem logical that good visualization of the laryngeal inlet including the position of the arytenoids is important prior to instrumentation of the aerodigestive tract. Posterior dislocations on the other hand may result from injury either during insertion, when the convex curvature of the distal third of the endotracheal tube exerts most if its force against the arytenoid in the posterior-lateral direction 8 , or as a result of faulty extubation of an incompletely deflated cuffed tube 9 . While it may be helpful to rotate the endotracheal tube 90° anticlockwise before approaching the larynx to avoid trauma to the arytenoids, especially during difficult intubations when bougie is used 10 , the anaesthetist should pay particular attention to completely deflating the cuffed tube prior to extubation.
A review of the literature suggests that a variety of underlying systemic illnesses (endstage renal failure, chronic steroid use, chronic bronchitis or acromegaly) and a history of difficult intubation are likely factors predisposing to arytenoid subluxation 1, 4, 11 . However, a fair number of cases described including ours were not associated with any of these factors. Henceforth we feel that any preventive measures should be exercised during all procedures involving instrumentation of the aerodigestive tract whenever possible.
As it may not be possible to institute preventive measures in all patients and as the efficacy of these measures is unknown, early diagnosis of arytenoid displacement remains important to facilitate early treatment, which is crucial for successful reduction before fibrotic ankylosis of the cricoarytenoid joint becomes established 1 . To this end, a high index of suspicion of subluxation is needed. Generally all patients with persistent hoarseness, dysphonia, aphonia or dysphagia longer than three to five days post-extubation should be referred urgently to an Ear, Nose and Throat surgeon to exclude arytenoid displacement or institute treatment immediately if necessary.
We would like to extend our appreciation and commendation to the hospital's operating theatre nurses who in the past year have initiated and diligently continued a routine postoperative visit to all surgical patients as part of a continuous quality improvement program. This undeniably contributed to the timely diagnosis and treatment in our patient. The importance of a postoperative visit can never be over emphasized. The anaesthetist should also pay particular attention to those patients who experience signs of upper airway obstruction in the early postoperative period, especially if this is preceded by difficult intubation.
